We herein report three cases of alcoholic cirrhosis complicated by deep bleeding. In two of the three cases, intramuscular or retroperitoneal hematomas developed spontaneously. In contrast, in the remaining case, an intramuscular hematoma developed after trauma. In the former two patients, the intramuscular hematomas recurred at other sites during hospitalization. All three patients received conservative therapy, and one patient with a retroperitoneal hematoma underwent transcatheter arterial embolization. All of the patients eventually died of liver failure. The occurrence of severe alcoholic liver disease with deep bleeding has recently been reported with increasing frequency, and clinicians should bear this condition in mind as a life-threatening complication of alcoholic liver disease.
Introduction
Alcoholic liver disease (ALD) is a common cause of chronic liver disease globally (1) (2) (3) . The histologic spectrum of ALD ranges from steatosis to more severe forms of liver injury, such as alcoholic hepatitis, fibrosis, cirrhosis and hepatocellular carcinoma (HCC) (4) . The clinical course and prognosis of ALD are affected by its disease-related complications. In particular, severe ALD, such as severe alcoholic hepatitis or cirrhosis, is frequently associated with serious complications. In Japan, common causes of death among patients with alcoholic cirrhosis include HCC, liver failure and variceal hemorrhage (5) . Deep bleeding into the muscle or retroperitoneum is an uncommon but potentially lifethreatening complication of ALD. We herein present three such cases among patients with Child-Pugh score C alcoholic cirrhosis. Two of the three patients were treated conservatively, while the remaining patient underwent transcatheter arterial embolization (TAE) in addition to conservative therapy. Unfortunately, all of the patients died within one month after the onset of this complication. The occurrence of ALD with deep bleeding into the muscle or retroperitoneum has recently been reported with increasing frequency; however, the underlying mechanism remains unknown. The characteristics of this complication are herein discussed with a review of the literature. diagnosed based on a liver biopsy in 2005. A physical examination revealed skin jaundice, an enlarged liver palpated 5 cm below the costal margin and an abdomen distended with fluid. Laboratory studies disclosed the following values (with the normal reference range given in parentheses): hemoglobin (Hb) = 11.1 g/dL (10.8-14.9); platelet count (Plt) = 34,000/μL (150,000-361,000); albumin (Alb) = 3.2 g/ dL (4.1-5.0); total bilirubin (T.bil) = 8.0 mg/dL (0.3-0.9); aspartate aminotransferase (AST) = 121 IU/L (13-33); alanine aminotransferase (ALT) = 37 IU/L (6-27); creatinine (Cre) = 0.45 mg/dL (0.5-0.8); prothrombin time (PT) = 53% (81-132); PT-international normalized ratio (PT-INR) = 1.42; fibrin degradation product (FDP) = 1.4 μg/mL (<5); fibrinogen (Fib) = 199 mg/dL (160-400). The Child-Pugh score was 11 (grade C). Upper gastrointestinal (GI) endoscopy revealed the presence of gastric varices (GV) [Lg-cf, F2, Cw, RC0, according to the general rules for recording the endoscopic findings of esophagogastric varices (6) ] with the absence of esophageal varices (EV). After admission, the infusion of fresh frozen plasma (FFP) was initiated. On the 33rd day of admission, the patient suddenly developed severe lower abdominal pain. A physical examination showed a blood pressure of 74/40 mmHg with a heartbeat of 104 bpm, and laboratory blood tests revealed an acute drop in Hb (4.5 g/dL). Dynamic computed tomography (CT) demonstrated a large right-sided retroperitoneal hematoma with extravasation of contrast medium (Fig. 1a) and no evidence of HCC. Transcatheter angiography was therefore performed to detect the bleeding site. Abdominal aortography revealed several points of contrast medium extravasation from the right lumbar, iliolumbar and superior gluteal arteries (Fig. 1b) . Despite repeated TAE, sufficient hemostasis could not be achieved. The patient therefore received 8 U of FFP and 2 U of packed red blood cells (PRBCs) every day. However, her liver function deteriorated and she finally died of liver failure 26 days after the onset of bleeding.
Case 2
In July 2011, a 39-year-old man consulted an orthopedic surgeon at an affiliated hospital due to swelling and pain in the left lower arm. Ten days earlier, he had suffered a fall, and ecchymosis with swelling and pain of the left lower arm had thereafter progressively developed. Magnetic resonance imaging revealed a hematoma in the left forearm muscle (Fig. 2) . Although the patient was scheduled to undergo fasciotomy for compartment syndrome of the left lower arm, he was found to have a severe coagulation disorder and referred to our hospital for a further examination and treatment. He had consumed at least 100 g of alcohol daily for The Child-Pugh score was 10 (grade C), and a diagnosis of disseminated intravascular coagulation (DIC) was made.
There was no evidence of infection with any hepatitis viruses. Alcoholic cirrhosis was therefore diagnosed. The presence of EV or GV was not known because upper GI endoscopy was not performed. After admission, the patient received an infusion of vitamin K, FFP and PRBCs to treat the hematoma and an infusion of antithrombin III and protease inhibitor for DIC. However, his overall condition continued to deteriorate. On the sixth day of admission, his consciousness became impaired, and his blood pressure dropped to 82/40 mmHg. A laboratory examination demonstrated an acute drop in Hb (3.9 g/dL). Dynamic CT revealed hematomas in the left thigh, right lower arm and iliopsoas muscle, with no evidence of HCC. The bleeding points could not be controlled by blood transfusion. The patient died 15 days after the onset of bleeding.
Case 3
A 44-year-old man was referred from an affiliated hospital for the treatment of decompensated alcoholic cirrhosis in October 2011. He had consumed at least 69 g of alcohol daily for 24 years. Laboratory studies performed at the previous hospital disclosed the following values (normal range): Hb = 12.5 g/dL (13.5-17.6); Plt = 65,000/μL (130,000-360,000); Alb = 2.4 g/dL (3.8-5.3); T.bil = 6.7 mg/dL (0.2-1.0); AST = 112 IU/L (10-27); ALT = 53 IU/L (5-33); Cre = 0.7 mg/dL (0.7-1.2). Three days earlier, the patient had suddenly developed left back pain. There was no history of recent trauma or anticoagulation therapy. A physical examination showed a blood pressure of 138/60 mmHg with a heartbeat of 104 bpm, a body temperature of 37.2°C and massive ascites. Ecchymosis with swelling was observed in the left back (Fig. 3a) . Laboratory studies disclosed the following values: Hb = 5.4 g/dL; Plt = 54,000/μL; Alb = 2.3 g/ dL; T.bil = 6.7 mg/dL; AST = 72 IU/L; ALT = 44 IU/L; Cre = 2.26 mg/dL; CK = 343 IU/L; PT = 41%; PT-INR = 1.68; FDP = 41.1 μg/mL; Fib = 132 mg/dL. The Child-Pugh score was 12 (grade C), and a diagnosis of DIC was made. Upper GI endoscopy revealed the presence of EV (Li, F1, Cw, RC0) without GV. Dynamic CT demonstrated a hematoma in the left back (Fig. 3b) , with no evidence of HCC. After admission, the hematoma was treated with an infusion of vitamin K, carbazochrome sodium sulfonate hydrate, tranexamic acid, FFP and PRBCs, while the DIC was Table 2 treated with an infusion of protease inhibitor and the ascites was treated with the infusion of diuretics. On the 11th day of admission, the patient again complained of severe left back pain, and his Hb dropped from 10.2 g/dL to 8.6 g/dL. Follow-up CT revealed progressive enlargement of the hematoma. In addition to the previous treatment, the continu-ous infusion of fentanyl citrate was initiated to provide relief of the pain related to the hematoma. The patient's liver function subsequently deteriorated, and he ultimately died of liver failure 22 days after the onset of bleeding.
Discussion
Deep bleeding into the muscle and/or retroperitoneum is a well-known major complication of anticoagulant therapy and hemophilia (7, 8) , whereas deep bleeding as a complication of liver disease is rare. In a review of 126 patients with rectal sheath hematomas, Cherry et al. reported that 87 patients (69%) received anticoagulant therapy, while only three (2.4%) had liver disease (9) . To date, only case reports and a small case series of patients with this condition have been reported. As shown in Table 1 , the most common etiology is alcohol abuse (71.4%). Therefore, we reviewed 24 reported cases of ALD complicated by deep bleeding into the muscle or retroperitoneum (Table 2 ) (10-29).
The mean age of the patients was 53.7±11.1 years. Eighteen patients (75.0%) were men and six (25.0%) were women. Except for one case of severe alcoholic hepatitis, the remaining 23 cases were alcoholic cirrhosis (95.8%). Seventeen of 19 patients (89.5%) had a Child-Pugh C status and two of 19 (10.5%) had Child-Pugh B cirrhosis.
With regard to treatment, 18 patients (75.0%) received conservative treatment only. Nair et al. reported the case of a patient with alcoholic cirrhosis associated with a spontaneous intramuscular hematoma due to primary hyperfibrinolysis who was successfully treated with epsilon-aminocaproic acid (a potent inhibitor of plasminogen activators) and a blood transfusion (No. 20 in Table 2 ) (28) . Irrespective of the etiology, in cases of severe cirrhosis, hyperfibrinolysis occurs when plasminogen activation by tissue plasminogen activator is accelerated on the fibrin surface, which remains unbalanced by decreased levels of plasminogen activator inhibitor type 1 and alpha2-antiplasmin (31) . Since no standardized global test is currently available to measure both profibrinolytic and antifibrinolytic activators (32) , previous studies have been based on individual fibrinolysis tests (33) (34) (35) . Meanwhile, Hu et al. demonstrated hyperfibrinolysis (defined as a shortened euglobulin lysis time of < 120 minutes) in 31.3% (27/75) of patients with cirrhosis; this condition was found to be positively correlated with the severity of liver disease, such as a high Child-Pugh score (35) . In the three present cases, it was unclear whether hyperfibrinolysis was present. Clearly, conducting an appropriate diagnostic workup is necessary to provide early recognition and prophylactic treatment of hyperfibrinolysis in cirrhotic patients, thereby possibly preventing associated complications.
Four of the patients in Table 2 (No. 4, 5, 7, 22) underwent TAE. While the TAE procedure was successful in two cases (No. 4, 7) , it was unsuccessful in the remaining two cases (No. 5, 22) . Although there were no descriptions of the Child-Pugh status for the patients who underwent successful TAE, the patients in whom the technique was unsuccessful had a Child-Pugh C status and developed rebleeding after the initial TAE procedure. We believe that TAE is a useful therapeutic option, although the severity of liver function impairment may affect the treatment outcome. It is noteworthy that the prognosis of ALD complicated by deep bleeding into the muscle or retroperitoneum is very poor, with a mortality rate of 70.8% (17 of 24). We believe that one reason for this finding is that no appropriate treatment for ALD-related deep bleeding has been established.
As shown in Tables 1 and 2 , the etiology of liver disease most frequently associated with complications among the studied patients was alcohol abuse, and 20 of 24 patients (83.3%) were Japanese. With regard to the etiology, in addition to hyperfibrinolysis and a reduction in the number of platelets and coagulation factors (32) , it is speculated that several factors related to alcohol are associated with the promotion of bleeding in ALD patients, including blood vessel wall fragility (14) , inhibition of platelet adhesion in response to fibrinogen (36) and a dose-dependent reduction in platelet aggregation induced by extravasation (37) . With regard to the latter phenomenon, except for the English and Japanese literature, only three case reports have been published, all of which involved alcoholic cirrhosis (38) (39) (40) . These reports comprised two cases from Hungary and one case each from Portugal and Spain. Further accumulation of cases is required to clarify the responsible mechanism, thereby possibly increasing our understanding of ethnic differences in this complication.
In conclusion, we herein presented three cases of ALD complicated by deep bleeding into the muscle or the retroperitoneum. The potential for this life-threatening complication of ALD should always be kept in mind, especially in severe cases and particularly in view of its increasing frequency.
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